Distinct expression and distribution of vesicular proteins in the hippocampus of TNFa-deficient mice during development.
Tumor necrosis factor alpha (TNFa) is a cytokine produced mainly by cells of the immune system. It is also expressed by brain neurons and glia. In the brain, TNFa governs synaptic plasticity, such as long-term potentiation and learning. Using TNFa-deficient mice (TNFa-KO) and immunohistochemical techniques, we resolved the spatio-temporal effect of TNFa on the expression of vesicular soluble N-ethylmaleimide-sensitive factor attachment protein receptor (v-SNARE) in the presynaptic terminals of the hippocampus during the first month of development. During postnatal days 1-14, the levels of Synaptotagmin I and VAMP II were similar in the hippocampus of TNFa-KO and wild type (wt) mice. However, the levels of Syntaptotagmin II were reduced in the pyramidal cell layer of the CA1 region in TNFa-KO. At postnatal day 21, both proteins accomplished comparable levels in the hippocampus of TNFa-KO and wt mice. In addition, TNFa deficiency impairs the correlation of expression of Synaptotagmin I and II in CA1 region. The expression of those proteins in the CA1 stratum radiatum was uniform during development and similar in both mice groups. Higher expression of all examined proteins was demonstrated in dendritic fields of the CA3 region in TNFa-KO as compared to wt mice. We suggest that the impairment of synaptic plasticity by TNFa may be related to its modulation of synaptic vesicle proteins.